Structural considerations.
Considering the general formulation (ACuO3-x)m (AO)n of the high Te superconductors [1] , the m and n values express the number of perovskite (P) and rock salt-type (R.S.) layers respectively. The cations of the matrix are localized in four types of crystallographic sites distributed among différent layers; the nature of these layers is indeed directly related to the rock salt and perovskite structures and their numbers directly correlated to the n and m values. In that way, and "ideal" slabs.
- [n -1] [A0]oo rock salt layers intercalated between the two "junction" layers. The TlBa2CaCu207 structure illustrates the layers stacking in figure 1 . This [2, 2] member, referring to the m and n values respectively, is also called "1212" refering to [n -1, 2, m -1, m], numbers of the different types of layers: R. S. intercalated, junction, R intercalated and copper layers respectively. For the thallium compounds, n varies from 2 to 3 and m from 1 to 4, in the TIBaCaCuO system. Pure oxides can be synthesized by complete or partial cation substitution: Tl/Bi, Tl/Pb, Ba/Sr, Baffi, Sr/Ln, Ca/Sr and Sr/Ln. (Tab. I).
For the lead compounds, a specific character is observed: in the [A0]oo layers, lead cation is always associated to a second A cation (PbM; Pb/Bi; Pb/Sr; Pb/Ca; Pb/Ba) in a statistical or an ordered way, with Pb/A 1; moreover lead can exibit a mixed valence PbII-PbIV. We will consider, in this paper, only the lead cuprates where Pb/A = 1. (lab.I). 2. The defects.
One way to classify and analyze the numerous defects occuring in the superconducting cuprates is to take into consideration the mechanisms implied in these features. In the thallium and lead oxides, the main features are related to the layers stacking and intercalation, order-disorder phenomena, interruption and interconnection of the different layers and domains formation. figure 3 with a perfect sequence of two triple and one double rock salt slabs intergrown with double perovskite layers. Some n' = 1 [29] and 5 [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] (38) (39) (40) , the uneven periodicity which was the most often reported is close to 11.9 Â suggesting the presence of the [2, 2] phase as defective member.
It should be noted that these intergrowth defects which are easily formed can be controlled in a large part by adequate thermal treatments.
2.1.2 Intercalation of additional layers. The intercalation of additional layers of different nature is one of the ways to obtain new compounds whose structure is directly related to the "parent structures". One example was observed in the TlBa2NdCu207 oxide where, besides the classical intergrowth defects, original sequences in the layers stacking were characterized [31] . A HREM image of the defect (Fig. 4a) [42] . A "a x 4a" superstructure is shown in figure 5 07-x. On the HREM images (Fig. 6 ), it appears that they affect the three adjacent [AD]~ layers and the through focus series attest that the anionic network is affected too. It appears clearly that in the lead and thallium cuprates the order-desorder phenomena are strongly related to the existence of mixed layers; moreover, greater the number of cations in the matrix is, more numerous and complex the domains. [41] . In the 1212-type oxide, Pb0.5Sr2.5Y1-xCaxCu2O7 [9] [10] [11] , satellites are observed along [102]* (Fig. 6 ) whose intensities vary with the x value and the thermal treatment (Fig. 7a) . The HREM images show clearly that the origin of this phenomenon is different from those observed in the bismuth oxides. In the latter, the images show indeed that they are correlated with cation displacements in the SrO-BiO-SrO layers whereas in the lead oxides, the images show that they occur at the level of the (ACU03-x)2 slab without strong undulations of the layers (Fig. 7b) .
The general behaviour of the satellites observed in the thallium and lead cuprates suggests they are mainly related to the oxygen stoichiometry and homogeneity. 2.4.1 Dislocations. In such complex oxides, the term "dislocation" used to point out a type of defect implies to describe the mechanism which originates the phenomenon. In that way, it was shown that in the "123" oxide, the dislocation mechansim corresponds to the intercalation of a segment of additional CuO layer [43] leading to the formation of a double row of edge sharing Cu04 groups.
In the thallium oxides, the mechanism is very similar i.e. existence of additional rows, but arises at the level of the rock-salt slabs rather than in the perovskite slab [27] . When two or more [Ca0]oo layers are intercalated the [T10]oo layers, they are often interrupted in the matrix and get rise to a "dislocation-like" contrast (Fig. 8 ).
In the lead oxides, series of dislocations were observed in tilt boundaries, almost parallel to (010)p ; the junction between the slightly misoriented domains is ensured through shearing mechanisms [37] . [37] (and strontium oxides [44] From the physical properties point of view, these phenomena lead only to the existence of additional boundaries in the grains but, two interesting points related to the own mechanism must be outlined: -this mechanism of layer interconnection appears to be general since such features have been observed in neodymium [47] and bismuth cuprates [48] ; -this mechanism can lead to local break of the perovskite slabs, whose consequences can be drastic.
2.4.3 Breaks of the perovskite slabs. In the Pb1.4Bio.6Sr2Cao.5 y 0.5 CU3 Og oxides, linear defects are observed, extending perpendicularly to the c axis (Fig. 10) . The interpretation of the images showed that a mechanism similar to that observed in the antiphase boundaries is responsible of the formation of these defects which can be, in some crystals, numerous. The perovskite slab [SrCaCu2O5]~ is locally replaced by a SrCuIPb202 00 slab; the defective segment is some hundred angstroms long (Fig. 10b) .
1Bvo features result from this mechanism. Firstly the "superconductive" layers are broken and thus, the physical properties of the samples can be drastically affected. Second, from one hand, copper and lead, and from the other, calcium and monovalent copper appear to be located in the same crystallographic sites; the only différence lies in the positions of the oxygen atoms. This second point can affect the structure refinements. (Fig. lla) ; in this classical feature, the satellites arise from double diffraction phenomena resulting from the superposition of two misoriented lamellae. However the constant values of the angle observed between the two components on the E.D. pattern suggest a structural origin for the misorientation. In the same way, in mixed Bii 4Pbo 6Sr2Yo 5Cao 5Cu20g, the high resolution images (Fig. llb) show that the typical moiré patterns resulting from the superposition of the lamellae is only observed in some crystal areas where modulations set up.
Concluding remarks
The numerous investigations by high resolution electron microscopy of the layered lead and thallium cuprates have shown the great ability of these oxides to form various extended defects. Thus it is not surprising that the superconducting properties of these materials are so far not optimized if one admits that such defects may affect their electron transport properties. [24] [25] [51] [52] . In the same way, the introduction of additional [Ca0]oo layers, leading to "superdislocations", which increases the thickness of the "normal" layers should tend to weaken the superconducting properties in agreement with the arguments based on the proximity effect developped by Tournier et al. [53] .
There 
